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not want more light, but rather are anxious to got rid of a light already excessive.    The principal raison d'etre of large telescopes, is, that without a large aperture definition is bad, however perfect the lenses may be.    In accordance with  the  historical  development of the science of optics, the student is told that the lens collects the rays from one point to a focus at another; but when he has made further advance in the science he finds that this is not so.   The truth is that we are in the habit of regarding this subject in a distorted manner.    The difficulty is not to explain why optical images are imperfect, no matter how good the lens employed, but rather how it is that they manage to be as good as they are.    In reality the optical image of even a mathematical point has a considerable extension; light coming from one point cannot be concentrated into another point by any arrangement.    There must be diffusion, and the reason is not hard to see in a general way.    Consider what happens at the mathematical focus, where, if anywhere, the light should all be concentrated.    At that point all the rays coming from the original  radiant  point   arrive in the  same  phase.    The different paths of the rays are all rendered optically equal, the greater actual distance that some of them have to travel being compensated for, in the case of those which come through the centre, by an optical retardation due to the substitution of glass for air; so that all the rays arrive at the same time *. If we take a point not quite at the mathematical focus but near it, it is obvious that there must be a good deal of light there also.    The only reason for any diminution at the second point lies in the discrepancies of phase which now occur; and these can only enter by degrees.    Once grant that the image of a mathematical point is a diffused patch of light, and it follows that there must be a limit to definition.    The images of the components of a close double point will- overlap; and if the distance between the centres do not exceed the diameter of the representative patches of light, there can be no distinct resolution.    Now their diameter varies inversely as the aperture; and thus the resolving power is directly as the aperture.
My object to-night is to show you by actual examples that this is so. I have prepared a series of photographs of a grating consisting of parallel copper wires, separated by intervals equal to their own diameter, and such that the distance from centre to centre is -^ inch [inch = 2'54 cm.]. The grating was backed by a paraffin lamp and a large condensing lens; and the photographs were taken in the usual way, except that the lens employed was a telescopic object glass, and was stopped by a screen perforated with a narrow adjustable slit, parallel to the wires f. In each case the exposure was inversely as the aperture employed. The first [thrown upon the screen], is a picture done by an aperture of eight hundredths of an inch, and the
* On this principle we may readily calculate the focal lengths of lenses without use of the law of sines. See Phil. Mag. Dec. 1879. [Vol. i. p. 439.]
t The distance between the grating and the telescope lens was 12 ft. 3 in.
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